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Past Distribution of Plateumaris weisei (DUVIVIER) (Coleoptera,
Chrysomelidae, Donaciinae) at the Last Glacial Maximum
in Shiga Prefecture, West Honshu, Japan
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Abstract Fossils of Plateumaris weisei (DUVIVIER) were found from a peat bed of the Last
Glacial Maximum in Seri-kawa, Hikone, Shiga Prefecture, Japan. This is its first record from
Honshu, the main island of Japan. The fossil record indicates that P. weisei became extinct in
Honshu after the Last Glacial Maximum.

Introduction

Abundant fossil records of beetles show the past distributional shifts during the geological

ISR s
YA
'\,si*%\\ 3 ol %

. ; = .




316 Masakazu HAYASHI and Shigehiko SHIYAKE

age (e.g. ABELLAN et al., 2010). In the Japanese archipelago, the shift may be caused by climatic
changes and land-bridge formations but the paleo-biogeographic studies for beetles are scarce. A
few cases of beetle extirpation in Japan during late Quaternary are reported: the two dytiscid
beetles, Ilybius nakanei NILSSON and Ilybius anjae NILSSON are found from last glacial deposits
in Honshu. It has been recognized that these two species became extinct by climatic warming in
Honshu after the Last Glacial Maximum (MoORI, 1995; Mor1 & IToH, 1992; HAYASHI, 1996,
2005 a) since these species presently do not occur in Honshu (MoRI & KiTaAvama, 2002).

Fossil donaciine beetles (Chrysomelidae, Donaciinae) are rich in the Quaternary peaty
deposits in Japan. Their biogeography are discussed based on fossil records and phylogenetic
analysis (SOTA & HAvAsHI, 2007), however the fossil records from West Japan are scarce. We
obtained some donaciine fossils from the Last Glacial Maximum deposit in Shiga Prefecture, West
Japan (Fig.1). Three fossils are indentified with P. weisei (DUVIVIER) of which recent
distribution is the northern Palaearctic Region. In this paper, we describe its fossils and discuss
its biogeographic significance.

Systematic Palaeontology
Family Chrysomelidae
Genus Plateumaris THOMSON

Plateumaris weisei (DUVIVIER)
(Figs. 2, 3)

Materials. We obtained three well-preserved fossils. The male genitalia are preserved in the

1.0 mm

Fig. 2. Fossils of Plateumaris weisei (male). —— A, metafemur; B, E, pygidium; C, median lobe; D,
tegmen; F, median lobe and tegmen. Photographs by light microscope.
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Fig. 3. Fossil endphallus of Plateumaris weisei. Scale bar is 0.5 mm. Photographs by light microscope.

abdomen of three fossils [in collection of the Osaka Museum of Natural History].

Description and identification. The diagnostic features of the species are as follows: metafe-
mur with a blunt tooth under side (Figs. 2A); male pygidial apex truncate or shallowly emarginate
(Figs. 2B, E); median lobe of male genitalia gradually narrowed apically without subapical
corner, apex more or less acute (Fig. 2C); a cap of tegmen swollen basally and gradually
narrowed apically, apex more or less rounded (but one specimen notched); endophallus (Fig. 3d)
preserved in medianlobe, basal supporting block (BSB) divided into two parts; apical part of
endrophallic lateral digit (ELD) absent; median ejaculatory guide (MEG) remarkably short and
triangular, paired dorsal sclerites (PDS) indistinct. Remarkable shape of MEG are not found
from any other members of the genus Plateumaris except for P. weisei.

Locality and horizon. The fossil beetles were found from the peaty silt layer at riverbed of
River Seri (Seri-kawa) at Obori, Hikone, Shiga Prefectue (see SHIYAKE, 2009). The radiocarbon
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age of the fossil horizon is already reported as 162301400 y. B. P. (Oo1 & Tsui1, 1989).

Associated beetles. The fossils P. weisei are associated with Carabus granulatus LINNAEUS
(SHIYAKE, 2009), Lachnocrepis prolixa (BATES), Coelostoma orbiculare (FABRICIUS), and Dona-
cia splendens JACOBSON.

Discussion

Recent Plateuaris weisei is a cold-adapted species, which is presently distributed in Hokkaido,
NE China, Mongolia, Siberia and North Europe (ASKEVOLD, 1991). Figure 4 shows its recent
distribution in and around Japan (HAYASHI, 2004, 2005 b) and its fossil locality.

The fossil record of P. weisei from Shiga Prefecture proves that the species was distributed in
West Japan during the Last Gglacial Mmaximum and became extinct in Honshu after the age.
However, P. weisei was probably not widely distributed in Honshu because its fossils have not
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Fig. 4. Recent distribution (circle) and fossil localities (star) of Plateumaris weisei, and Late Pleistocene
beetle localities in Japan (diamond). —— A, Hikone, Shiga Pref. (Late Pleistocene: This study); B,
Taiki, Hokkaido (Late Pleistocene: HAYASHI & SHIYAKE, 2009); C, Kokonoe, Oita Pref. (Middle
Pleistocene: HAYASHI et al., 2009).
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been recorded from 16 sites in north to central Honshu (HAyAsHI, 2007; and our unpublished
data). Furthermore, seven donaciine beetle species are reported from Late Pleistocene deposits in
Nojiri-ko Site Group in Nagano Prefecture, central Honshu, but even the fauna which is rich in
species number do not include P. weisei (HAYASHI, 2007). We would assume one possibility that
P. weisei had immigrated to West Japan from the continental region via Korean Peninsula. Two
other fossil localities of P. weisei are known from Japan: the Middle Plesitocene Nogami
Formation in Kuroiga, Kokonoe, Oita Prefecture, central Kyushu (HAYASHI et al., 2009); the
early Late Pleistocene Biraotori Formation in Aikawa, Taiki-chd, Hokkaido (HAYASHI &
SHIYAKE, 2009). The record from Oita Prefecture also suggests that cold-adapted beetles
immigrated to West Japan from the continent during the cold period in the Quaternary.

Acknowledgments

We would express our glatitude to the following persons for their help in finding fossils: M.
Kawar, Y. Horir, Y. INAMOTO, Y. MIYATAKE, M. YASUI and O. TOMINAGA, and A. B. LAMB
who so kindly provided the critical reading of the manuscript.

2 #

k%« WIERE D BEIRERT D S L iRkl e 5 v = I Xy o a v — BifE, BINT
BALRELALIC AT 2 e 5 = 3 X2 by (BT Y= %7 A4/~ %) Plateumaris weisei (DUVIVIER)
OALA DS E R R R O oK M o Je i@ S EEH L 7. T o bAidid 3ROk omi B AIC B
FBARFEOMFE SN ERLTWE, 5= X748 baIZINE TAMOEE T34 EEH
LTHLY, L TOREh - alEEERE V. - T, KINNOBADRIE XKD S ERE T
HotcTEDMHEESN D,

References

ABELLAN, P., C. J. BENETTL R. B. ANGUS & I. RIBERA, 2010. A review of Quaternary range shifts in European aquatic
Coleoptera. Global Ecol. Biogeogr., 2010: 1-14.

ASKEVOLD, I. S., 1991. Classification, reconstructed phylogeny, and geographic history of the New World members of
Plateumaris THOMSON, 1859 (Coleoptera: Chrysomelidae: Donaciinae). Mem. ent. Soc. Canada, 157: 5-175.
HayasHI, M., 1996. Fossils of a dytiscid beetle, Ilybius weymarni, from late Pleistocene Maebashi Peat in Maebashi City,

central Japan. Daiyonki-kenkyu, 35: 305-312. (In Japanese.)

2004. Revisional study on Japanese members of Donaciinae (Coloeptera: Chrysomelidae). Bull. Hoshizaki Green
Found., (7): 29-126. (In Japanese.)

2005 a. Fossil insects and reconstructed paleoenvironments of the Upper Pleistocene Maebashi Peat in Takasaki,
Gunma Prefecture, central Japan. Bull. Gunma Mus. nat. Hist., (9): 93-99. (In Japanese.)

2005 b. Distributional records of Donaciinae (Coleoptera, Chrysomelidae) in Japan Part 1. genus Plateumaris
THOMSON. Bull. Hoshizaki Green Found., (8): 39-70. (In Japanese.)

2007. Beetle records: Late Pleistocene of Japan. In ELIAS, S. A. (ed.), Encyclopedia of Quaternary Science, 1. pp.
196-212.

& S. SHIYAKE, 2009. Pleistocene fossil insects from Tokachi, Hokkaido, north Japan. Bull. Mizunami Fossil
Mus., (35): 101-104.

, K. YAHIRO & E. KiTABAYASHI, 2009. Middle Pleistocene fossil insects from the Nogami Formation of
Kokonoe, Oita Prefecture, Kyushu, Japan. Ibid., (35): 105-110. (In Japanese.)

MoRrI1, M., & A. KiTaAYAMA, 2002. Dytiscoidea of Japan (2nd ed.). 231 pp., Bunichis6gd-shuppan Co., Ltd., Tokyo. (In

Japanese.)



320 Masakazu HAYASHI and Shigehiko SHIYAKE

MoRrl1, Y., 1995. Fossil insects and the paleoenviromnets. In: Reports on Owatari II Site Excavation. pp. 351-370. Iwate
Archaeological Research Center. (In Japanese.)

Morl, Y., & T. ITOH, 1992. Paleoenvironments of the Tomizawa Site reconstructed by fossil insects and diatoms. In:
Reports on Tomizawa Site (Paleolithic). pp. 126-141. Broad of Education, Sendai City. (In Japanese.)

Ool, N., & S. Tsuii, 1989. Palynolgical study of the peat sediments around the last glacial maxium at Hikone, the east
shore of Lake Biwa, Japan. J. Phytogeogr. Taxon, 37(1): 37-42.

SHIYAKE, S., 2009, Past distribution of Carabus granulatus LINNAEUS (Coleoptera: Carabidae) at Last Glacial Maximum
in Shiga Prefecture, western Japan. Ent. Rev. Japan, 64(1): 19-24.

Sota, T., & M. HAyasHI, 2007. Comparative historical biogeography of Plateumaris leaf beetles (Coleoptera: Chryso-
melidae) in Japan: interplay between fossil and molecular data. J. Biogeogr., 37: 1-17.

Manuscript received 1 June 2011;
revised and accepted 25 November 2011.



